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本研究以深海热液区 Juan de Fuca Ridge 的典型生物管状蠕虫 Ridgeia 
piscesae 为研究对象，运用 SMART 技术构建了其 cDNA 文库，各项指标均符合
文库质量标准：文库的容量为 5.71×106 个克隆，平均插入片段大小~1.0 kbp。在




虫 Ridgeia piscesae 的分子特征。序列分析还表明，与适应性和防御性相关的基
因显示了基因的多样性。其中，几丁质结合蛋白最具多样性，不仅几丁质酶水解
区和几丁质结合区相互独立，而且几丁质结合区也显示丰富的多样性，由不同的
几丁质结合区共组成了 23 种不同的几丁质结合蛋白； EST 测序分析中还发现两
个溶菌酶基因带有双功能区，可能具有双重功能；此外，肌红蛋白基因也显示了

























Although the condition of the deep-sea hydrothermal vent is harsh, a vigorous 
ecosystem is supported by the symbiosis between the chemoautotrophic 
microorganisms and their hostes. The creasures living there have possessed the unique 
mechanism to adapt to the extreme environment. The special ecosystem is not only 
potential biological resource, but also arises the though of scientists about the life 
origin, evolution, adaptation to the extreme environments and so on.  
Ridgeia piscesae, living around the hydrothermal vent of Juan de Fuca Ridge, is 
an ideal model for studying the adaptative mechanism to extreme environment. For 
insights of its molecular characteristics, a SMART cDNA library of 5.71×106 clones 
was constructed. The average length of the inserted cDNA fragments is about 1.0 kbp. 
A total of 879 clones were picked at random and sequenced. 199 genes were 
identified for the first time. They were found to be related to basal metabolism, 
cytoskeleton and membrane proteins, adaptation and defense, cell proliferation, signal 
transduction, DNA replication, transcription and translation and so on. Among them, 
we found 23 various chitin-binding proteins consist of different chitin binding 
domains and a chitinase that only contain a domain of GH18 (glycosyl hydrolases 
family 18). Additionally, high polymorphism also exists in other genes, such as 
myohemerythrin, lysozyme that maybe a muti-funtional gene. The gene-expression 
profile might help to further understand the molecular basis of tube worm physiology. 
It will also lay a good foundation for functional studies on the adaptation to extreme 
environments and help to make use of them. 
 





























































以大西洋中脊 26°N 的 TAG，23°N 的 Snake Pit，29°N 的 Broken Spur 和 37
°N 的 Lucky Strike 热液活动区为代表；（5）发育在超慢速扩张脊上的印度洋热
液活动区，以 1995 年新发现的 MESO 热液活动区为代表；（6）典型的地堑式裂
谷盆地——红海热液活动区，以亚特兰蒂斯 II 海渊为代表[4]（图 1-1）。 
 
 
图 1-1 世界主要深海热液区地理分布图[5] 
Fig 1-1 Map of known deep-sea hydrothermal vent biogeographic provinces  
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